The pathogenesis of primary internodal demyelination produced by acetyl ethyl tetramethyl tetralin: evidence for preserved Schwann cell somal function.
The pathogenesis of primary internodal PNS demyelination produced by acetyl ethyl tetramethyl tetralin (AETT) has been studied using subchronically intoxicated rats with intact sciatic nerves (right side), and with focally traumatized nerves (left side) undergoing myelin breakdown and repair. Sixteen Sprague-Dawley rats were given approximately 50 mg/kg/d of AETT, dissolved in ethanol and placed in food. Six age-matched control animals received daily an equivalent amount of food treated with the same volume of alcohol. After six weeks and prior to the onset of demyelination, AETT treatment had increased the number of visible Schmidt-Lanterman incisures per internode of large-diameter fibers in tibial nerves. By ten weeks, the same group of fibers had begun to develop juxtanodal and internodal myelin bubbles. Subsequently, intramyelinic phagocytes of hematogenous derivation removed entire internodes of edematous myelin. Schwann cell response to injury was studied in control and AETT-intoxicated animals which had undergone left hindlimb surgery 1 to 2 days after beginning toxin treatment: (a) a perineurial window was placed in the peroneal nerve to induce focal demyelination and remyelination, (b) the tibial nerve was transected between ligatures to study Wallerian degeneration of the distal stump, and (c) the sural nerve was focally crushed to induce axonal regeneration and myelination. Qualitatively similar responses to nerve injury were seen 1 to 16 weeks later in AETT-treated and control animals. These results are compatible with the view that AETT damages myelin directly, that Schwann cell somal functions are not seriously affected by AETT, and that Schmidt-Lanterman incisures undergo changes prior to demyelination, which may represent a physiological response of the Schwann cell to toxic attack on its myelin sheath. Taken in concern, these observations challenge the long-held view that primary internodal demyelination is necessarily indicative of metabolic dysfunction of the Schwann cell soma.